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International application No. 

PCT/EPOO/06215 


International filing date (day/month/year) 

04 July 2000 (04.07.00) 


Priority date (day/month/year) 
22 July 1999 (22.07.99) 


Applicant 

LTS LOHMANN THERAPIE-SYSTEME AG et al 



Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
BR,CA,CN,CZ,EP,HU,IL,IN,JP,MX,NZ,PL,RU,TR,ZA 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
01 February 2001 (01.02.01) under No. WO 01/07017 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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International application No. 
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International filing date (clay/month/year) 
04/07/2000 


Priority date (day/month/year) 
22/07/1999 


Applicant 

LTS LOHMANN THERAPIE-SYSTEME AG et al. 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the . 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later In some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and fumish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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FOR FURTHER ACTION Preliminary Examination Report (Form PCT/lPEA/416) 


Intemational application No. 
PCT/EPOO/06215 


Intemational filing date (day/month/year) 
04/07/2000 


Priority date (day/month/year) 
22/07/1999 


International Patent Classification (IPC) or national classification and IPC 
A61K9/70 


Applicant 

LTS LOHMANN THERAPIE-SYSTEME AG et al. 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

^ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets. 



3. This report contains indications relating to the following Items: 



1 




Basis of the report 


II 


□ 


Priority 


111 




Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack of unity of invention 


V 


El 


Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 
citations and explanations suporting such statement 


VI 


□ 


Certain documents cited 


VII 


□ 


Certain defects in the international application 


VIII 




Certain observations on the international application 



Date of submission of the demand 
11/01/2001 


Date of completion of this report 
24.09.2001 


Name and mailing address of the intemational 
preliminary examining authority: 

^ European Patent Office 
/QV) D-80298 Munich 

Tel. -^49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer >^^Scs;>^ 

Muller.l f ^ l 
Telephone No. +49 89 2399 871 6 ^.^wo.^ 



Form PCT/IPEA^409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/062 1 5 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17)): 
Description, pages: 

2-8 as originally filed 

1,1a as received on 01/09/2001 with letter of 29/08/2001 
Claims, No.: 

1-12 as received on 01/09/2001 with letter of 29/08/2001 
Drawings, sheets: 

1/2,2/2 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the International application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ 



the description, 
the claims, 
the drawings. 



pages: 



□ 



Nos.: 



□ 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

la claims Nos. 9,12, concerning industrial applicability. 



H the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specityi: 
see separate sheet 

□ the description, claims or drawings {indicate particular elements belov\^ or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specity): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful intemational preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



because: 
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1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-9,11.12 
10 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-9.11,12 
10 



Industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



1-8,10.11 



2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international appHcatlon 

The following obsen/ations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re Item III 

Claims 9 and 12 relate to subject-matter considered by this Authority to be covered by 
the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with 
respect to the industrial applicability of the subject-matter of these claims (Article 
34(4)(a)(i) PCT). 



Re Item V 

1 . ■ The amendments filed with letter dated 29.08.2001 are considered satisfying the 
requirement of Article 34 2)b) PCT. 



2. Reference is made to the following documents: 

D1 : US-A-4 983 395 (THERA_TECH INC.) 8 January 1 991 (1 991 -01 -08) & 

'Martindale 32th edition' , PHARMACEUTICAL PRESS , LONDON 

D2: US-A-4 956 1 71 (CHANG YUNIK) 1 1 September 1 990 (1 990-09-1 1 ) & 

■Martindale 32th edition" , PHARMACEUTICAL PRESS , LONDON 

D3: EP-A-0 680 759 (RHODE ISLAND EDUCATION) 8 November 1995 (1995- 

1 1-08) & 'Martindale 32th edition' , PHARMACEUTICAL PRESS , LONDON 

D4: SHIRAKURA O; OHSHIMA A; TSUNEMI S: 'Synergistic effect of D- 

Limonene and ethanol on the transdermal penetration of NB-818' DRUG 

DEVELOPMENT AND INDUSTRIAL PHARMACY, vol. 21, no. 4. 1995, pages 

411-425. XP000961 163. 



3. Novelty (Article 33(2) PCT) 

3.1 The subject-matter of the independent claim 1 , and hence, of claims 2-7 

depending thereon, meets the requirement of novelty vis-a-vis the prior art D1-D4 
cited In the intemational search report: 

None of these documents discloses a transdermal therapeutic system for 
administering a calcium antagonist of the dihydropyridine type, which drug 
reservoir contains a solution comprising a combination of the calcium antagonist, 
a pyrrolidone derivative and both an alcohol and a fatty acid ester such as defined 
in present claim 1 . 



Fonn PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 
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3.2 The transdermal therapeutic systenn of claim 1 meeting the requirement of 
novelty, the use of said calcium antagonist in the manufacture of said transdermal 
therapeutic system, defined in present independent claim 8, also meets the 
requirement of novelty. 

3.3 The same as afore-mentioned applies to the method for administering a calcium 
antagonist as defined in present Independent claims 9 and 12. 

3.4 In view of the lack of clarity of present independent claim 10 (cf. item VIII, 1 .), the 
subject-matter of this claim, interpreted in its broadest meaning, merely defines a 
solution which is suitable for use in a transdermal therapeutic system../... From 
the structure of claim 10, the technical features of the particular constituents of the 
solution in the drug reservoir are considered as being part of the subject-matter of 
claims 1-7 and cannot be considered for delimitation of the solution as such from 
the prior art. Consequently, a solution as presently defined in claim 10 can solely 
consist of for example ethanol or water, both of which are suitable for use in said 
transdermal delivery devices. 

Hence, the subject-matter of claim 10 lacks novelty over the prior art. 

However, dependent claim 1 1 , defining as constituents of the claimed solution the 
calcium antagonist, ethanol, N-methy!-2-pyrrolidinone and sorbitan palmitate is 
considered novel over the state of the art cited in the international search report, 
of which none discloses such solution for use in transdermal delivery systems. 



4. Inventive Step (Article 33(3) PCT) 

4.1 In view of the technical problem to be solved (providing a transdermal therapeutic 
system (claims 1-7), the use of a calcium antagonist for the manufacture of such 
system (claim 8) and a method of administration of a calcium antagonist from 
such system (claims 9 and 12) for effective delivery of a calcium antagonist of the 
dihydropyridine type) and its non-obvious solution (combining in the drug reservoir 
the calcium antagonist with as skin permeation enhancer, respectively solvent, a 
pyrrolidone derivative, saturated or unsaturated fatty acid ester of a carboxylic 
acid containing 8-16 carbon atoms and a polyhydroxy alcohol, and an alcohol 
such defined in present claim 1), the subject-matter of the claims 1-7, 8, 9 and 12 
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is considered meeting the requirement of Article 33(3) PCT. 

4.2 The same as stated above is considered applying for the solution defined in the 
dependent claim 1 1 , referring to claim 10, none of the state of the art documents 
cited providing neither suggestion, nor hint for combining such constituents in a 
solution suitable for use in a transdermal therapeutic system according to the 
claims 1 to 7. 

Hence, claim 1 1 appears to satisfy the requirement of Art. 33(3) PCT. 



5. Industrial Applicability (Article 33(4) PCT) 

5.1 For the assessment of the present claims 9 and 12 on the question whether they 
are industrially applicable, no unified criteria exist in the PCT Contracting States. 
The patentability can also be dependent upon the formulation of the claims. The 
EPO, for example, does not recognize as industrially applicable the subject-matter 
of claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 

5.2 The subject-matter of the claims 1-8, 10 and 1 1 is applicable in the pharmaceutic 
industry. 



Re Item VIII (Art, 6 PCT) 

1, Claim 10 directed to a solution is rendered unclear by defining as technical feature 
a feature (transdermal therapeutic system as claimed in any of claims 1 to 7 which 
comprises a calcium antagonist etc.) which is in fact part of the independent claim 
1 to which reference is made (solution which is suitable for use in a transdermal 
therapeutic system as claimed in any of claims 1 to 7). 

2. Lack of support of the claims arises by defining in the description at page 6, third 
paragraph as subject-matter of the invention a process for the production of 
transdermal therapeutic systems, not forming part of the claims. 
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Page 1 (replacement sheet) 



Pharmaceutical composition 
Description 

The present invention relates to a transdermal therapeutic system for the therapeutic 
administration of calcium antagonists of the dihydropyridine type, to a process for its 
preparation and to its use in medicine. 

Calcium antagonists of the dihydropyridine type are compounds which influence the 
inflow of calcium ions into cells in particular into the cells of smooth muscles. Such 
compounds of the dihydropyridine type have been described, for example, in U.S. 
patent 3.799,934. U.S. patent 3,644.627, U.S. patent 4,264,61 1, and U.S. patent 
4,801,599, which patents are incorporated by reference. 

Calcium antagonists of the dihydropyridine type include, for example (without in any 
way limiting the scope of the invention), amiodipine, felodipine, isradipine, lacidipine, 
nicardipine, nifedipine, nilvadipine. nimodipine, nisoldipine, and nitrendipine. 

Diethyl (E)-4-[2-[(tert-butylcarbonyl)vinyl]phenyl-1,4-dihydro-2,6-dimethylpyridine-3,5 
dicarboxylate (Lacidipine) is one of the prefen-ed compounds of the dihydropyridine 
type. Lacidipine, which is described in British patent No. 2164336, is a potent long 
acting calcium antagonist which is particularly useful for treating hypertension. The 
compound may also be useful for the treatment of other cardiovascular disorders 
Including atherosclerosis, peripheral vascular disease, ischaemic heart disease and 
congestive heart failure. 

Nifedipine, which is. described in U.S. patent 3,644.627, Is another preferred calcium 
antagonists of the dihydropyridine type. 

U.S. patent 4,983,395 pertains to transdermal drug delivery devices wherein the 
reservoir may comprise a gel consisting of nicardipine-hydrochloride, ® Klucel HF 
and a mixture of ethanol, water, glycerol and glycerol monooleate. 
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Page 1a (replacement sheet) 

Transdermal drug delivery devices for co-administration of a drug such as nifedipine 
and a dual permeation enhancer comprising sucrose cocoate and methyl laurate are 
known from U.S. patent 4,956,171. The reservoir can contain nifedipine in methyl 
laurate or an aqueous solution of sucrose cocoate or in combination thereof. 

EP-A 680,759 pertains to transdermal formulations of DHP calcium antagonists In a 
mixed liquid comprising cis-oieic acid and dimethylisosorbide dispersed in a 
propylene glycol base. 

The promoting effect of a combination of limonene and ethanol has been found in 
Shirakura et al., Drug Development and Industrial Pharrhacy, Vol. 21, No.4, 1995, 
pages 41 1 - 425 to synergistically enhance the transdermal adsorption of the DHP 
calcium antagonist NB-81 8. 

Transdermal drug delivery systems provide a means for obtaining a high degree of 
control of drug concentration in the blood over a specified time period. Many systems 
have been developed and used to deliver drugs transdermally. It is however widely 
recognised that in general it is not possible to predict which particular systems will 
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New Claims 



1 . A transdermal therapeutic system for administering a calcium antagonist of the 
dihydropyridine type which comprises 

(a) a backing layer, which defines the upper surface of the device, 

(b) a drug reservoir containing a solution comprising 

- a calcium antagonist of the dihydropyridine type, 

- an alcohol selected from the group consisting of ethanoi, propanol, 
isopropanol and n-decyl alcohol, 

- a pyrrolidone derivative, and 

- a saturated or unsaturated fatty acid ester of a carboxylic acid 
containing 8—16 carbon atoms and a polyhydroxy alcohol, 

(c) a membrane to control the release of the active ingredient, and 

(d) a pressure sensitive adhesive layer for attaching the system to the skin 
and, if necessary, a release liner on the outer face of the adhesive layer 
wherein the said backing layer and said membrane are connected 
together to form the drug reservoir. 

2. A transdermal therapeutic system as claimed in claim 1 wherein the solution in 
the drug reservoir comprises a calcium antagonist of the dihydropyridine type, 
ethanoi, N-methyl-2-pyrrolidinone and sorbitan palminate. 

3. A transdermal therapeutic system as claimed in claim 2 wherein the solution 
comprises a calcium antagonist of the dihydropyridine type 3 - 5 %, ethanoi 30 
- 40 %, sorbitan palmitate 3 - 5 % and N-methyl-2-pyrrolidinone-50 - 60 % by 
weight of the total solution. 

4. A transdermal therapeutic system as claimed in any of claims 1 to 3 in the form 
of skin patch. 

5. A transdermal therapeutic system as claimed in any of claims 1 to 4 in which 
the calcium antagonist of the dihydropyridine type is selected from the group 
consisting of amiodipine, felodipine, isradipine, lacidipine, nicardipine, 
nifedipine, nilvadipine, nimodipine, nisoldipine, and nitrendipine. 
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6. A transdermal therapeutic system as claimed in any of claims 1 to 5 in which 
the calcium antagonist of the dihydropyridine type is lacidipine. 

7. A transdermal therapeutic system as claimed in any of claims 1 to 5 in which 
the calcium antagonist of the dihydropyridine type is nifedipine. 

8. The use of a calcium antagonist of the dihydropyridine type for the manufacture 
of a transdermal therapeutic system as claimed in any of claims 1 to 7 for 
administration of a calcium antagonist of the dihydropyridine type through a 
pre-determined area of intact skin for the treatment of cardiovascular disorders 
including hypertension. 

9. A method for administering a calcium antagonist of the dihydropyridine type 
through a pre-determined area of intact skin and at an administration rate such 
as to reach and maintain an effective therapeutic dose of a calcium antagonist 
of the dihydropyridine type for the control of hypertension and other 
cardiovascular diseases which comprises applying to the skin a transdermal 
therapeutic system as claimed in any of claims 1 to 7. 



10. A solution which is suitable for use in a transdermal therapeutic system as 
claimed in any of claims 1 to 7 which comprises 
a drug reservoir containing a solution comprising 

- a calcium antagonist of the dihydropyridine type, 

- an alcohol selected from the group consisting of ethanol, propanol, 
isopropanol and n-decyl alcohol, 

- a pyrrolidone derivative, and 

- a saturated or unsaturated fatty acid ester of a carboxylic acid containing 8 
- 16 carbon atoms and a polyhydroxy alcohol. 



11. A solution as claimed in claim 10 which comprises a calcium antagonist of the 
dihydropyridine type, ethanol, N-methyl-2-pyrrolidinone and sorbitan palmitate. 
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« 

12. A method of treating hypertension \A^ich comprises administering an effective 
amount of a calcium antagonist of the dihydropyridine type in a transdermal 
therapeutic system as claimed in any of claims 1 to 7. 
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Dcr Umcrzcichncic bcaniragi. daB die vorliegendc ■ 
inrcrnaiionaltr Anmciduny nach dcm Venrae uber die 
ijncmaiionalc Zusammcnarbeit auf dcm Gebiei dcs 
Paieniwescns behandeli wird. 



Vtim Annicldcami ;ius7.uilillci; 



Inicmaiionalcs Akiciizcichcn 



Inicrnaiionalcs Anmcldedaium 



Name des Anmeldeamis und "PCT Inicrnational Appiication " 



Aktenzeichen des Anmclders odcr Anwalis (fa/Ls ^cwiinschO 
(max. !2Zciclwn) 1999/121 WO 



S:aa:sanuch6riizkcii (Siaai): 

DE 


Siiz Oder Wohnsiiz (Staat): 

DE 


D:e.sc pLTSon isi Anmridcr | 1 allc Bsstim- 

II: fokcnc? Siaaien: 1 1 munsssiaaicn 


yf alle Besummungssiaaicn mil Ausnahme 1 | nur die Vereinigien 1 1 die im Zusaizicid 
^ dsr N'ereinicien'Siaaien von Amerika | J Siaaien von Amerika ! 1 aniitiiebenen Staaien 


Ftrld Nr. Ill WEITERE ANMELDER LND/ODER (WEITERE) ERFLNDER 



Ftid Nr. I BEZEICHNLNG DER ERFINDLNG 

Pharmacedutical composition 



Feld Nr. II ANMELDER 



Nzme und Ansch'in: (Famiiicnmime. I'orr.amc: bei jurisiischcn Pcrsunen vollstandigc amiiiche Bezeichmtn^. 
Bci der Anschrifi sinti die Posiieiizah! und der Name des Siaais anzugcben. Der in diesem Feld in der 
Ansihrif! unocQcbcnc Smai isi dcr Siaai dcs Sitzes odcr iyuhn5i:zes dcs Anmclders. so/cm nachsiehend kcin 
Si:iui dcs Silzcs odvr U'ohnsiizcs un^c^cbcn isi.) 

LTS Lohmann Therapie-Systeme AG* 

Lohmannstrafle 2 
D-56626 Andernach 
DE 



□ 



Dicsc Person ist 
uleichzciiiu Ernndcr 



Telefonnr.: 

02632/992362 



Telcfaxnr.: 

02632/992387 



Fernschreibnr.: 



Name und Ans:h:in: tfumllicnnumf, Vornumc: bei Jurisiischcn Personal volisidndi^c amilichc Bczeichr.uns. 
Sd dcr Anschv: sind die Postkitzaiil una dcr Kame dcs SiJi::s anzu<^cben. Dcr in diesem Feld in aer 
Auschrifi ainic'Sebcnc Siaa is! der Siaai des Siizes odcr Wohnsiizes des Anmclders. sojern nachsiehend kcin 
S.v;;; ifcs S::zcs odcr ll'ohnsiizcs ani^csebcn isu 

Berthold, Achim 
Erfurler Strasse 1 
D-56626 Andernach 
DE 



Diesc Person ist: 
I I nur Anmclder 

[y I .Annielder und Erfinder 

□ nur Erfinder OUrd dieses Kdsichcn 
angekreuzu so sind die nachsiehendcn 
Angabcn nichi ndiigj 



Staaisancehoriskeii (Staat): 

DE 


Siiz Oder Wohnsitz (Staat): 

DE - 


Diese Person isi Anmelder i 1 alle Besiim- | 1 alle Bestimmungsstaaien mil Ausnahme ^ nur die Vereinigien j 1 die im Zusaizfeld 

fiir fol^ende Siaaien: 1 | mimcssiaaten | t dcr Vereinigten Staaien von .Amcrika ^ Staaien von Amerika | 1 angeccbenen Siaatcn . 




X 


Weitere Anmelder und/oder (weitere) Erfinder sind auf einem Fortsetzungsblatt angegeben. 


Feld Nr. FV' ANWaLT ODER GEMEINSAMER VERTRETER; ODER ZUSTELLANSCHRIFT 


Die folgende Person wird hiermit bestellt/ist bestellt worden, um fiir den (die) Anmelder rrr 
vor deiTzusiandigen; international en Behorden in foigender Eigenschaft zu handeln als: 


1 1 1 aemeinsamer 

Anvvalt |_J ^^^^^^^^^ 



Name und Anschrift: fFamilienname. Vomame; bei juristischen Personen vollstdndige amiliche 
Bezeichnung. Bei der Anschrift sind die PostleitzaM und der Name des Staats 
anzugeben.) 

Schmidt, Werner 

LTS Lohmann Therapie-Systeme AG 
Postfach 1525 
D-56605 Andernach 
DE . 



Telefonnr.: 

02362/992362 



Telcfaxnr.: 

02632/992387 



Fernschreibnr.: 



□ Zustellanschrift: Dieses Kasichen ist anzukreuzcn, wcnn kein Anwalt oder gemeinsamer Venretcr bestellt ist und Stan desscn ini 
obigen Feld eine speziclle Zustellanschrift angegeben ist. 



Formblati PCT/RO.'lOl (Blatt 1) (Juli 199S; Nachdruck Januar 2000) 



Siehe Anmcrkinii^cn zu dicsem Antrai^sformular 




Blan Nr. 



Forlsclzun«: von Fcid Nr. MI NVEITERE ANMELDER UND/ODER (WEITERE) ERFINDER 


irirtl kcincs dcr fol<»endcn F elder beitittzX. S(f soihe dieses Blart dcm Anfru^ nieht beii»cfiist nerdett. 


Name und Ansihrin: iFumihcniumc. i 'oniamc: bci jurisiischcn Pcrsuncn vullsic'indi^c amtliche Bezcichmiiw. 
Bci dvr Anschm sin J die Pasilcinaid und dcr Namv dcs Siaais anzu^chcn. Dcr in dicscm Feld in dcr 
Ansvbriii uniicii'cih'nc Siaai isi dcr Slum dcs Siizvs odcv Wohnsiizes dcs Annicldcrs. sofern nachstchend kcin 
Stan! dcs Si:zcs oJcr U'ohnsitzcs an}:c;^yhcti isU 

Muller, Walter - 
Engerser Strasse 56 
D-56564 Neuwied 
DE 


Dicsc Person ist: 
1 1 nur Anmelder 

1 X 1 Anmelder und Eriindcr 

1 1 nur Erfinder (Vird dieses Kdsichen 
1 1 angekrcuzi. so sind die naciisichcndcn 
Angahen nicht notig.) 


Siaaisaniiehorickeii (Siaan: 

DE 


Sitz Oder Wohnsitz. (Staat): 

DE 


Diese Person isi Anmcldcr i 1 Bcsiim- 1 1 al!c Bcsiimmungssiaaien mil Ausnahmc ["TTl nur die Vcreinieten 1 1 dis im ZusaucfeiJ 

fur folgende Siaaien: | | mungsstaaicn | | dcr Vereinigtcn'Siaaicn von Amcrika LSJ Siaaten von Amcrika | | angegebenen Staatni 


Name und .\nschrin: tTamilicnname. Vomamc: bei juristischen Personcn wllsidndigc anulichc Beieiduutng. 
Bei dcr Anschrifi sind die Posdcitzahl und dcr Name dcs Siaats anzttgebcn. Dcr in dicscm Feld in dcr 
Anschrifi an<;c}:'cbcnc Siuai isi der Siaat dcs Sitzcs odcr Wohnsitzes dcs Anmeldcrs sofcm naclwehcnd kcin 
Siaai dcs Siizcs odcr U'ohnsiizcs ant^e^cbcn isi.} 

Gaviraghi, Giovanni 
Glaxo Wellcome S.p.A. • 
Via A. Fleming 2 
1-37100 Verona 
IT 


Diese Person ist: 
1 1 nur Anmelder 

|y 1 Anmelder und Erfinder 

1 1 nur Erfmder (IVird dieses Kastchcr. 

1 1 angekreuzi. so sind die naciisiehcnder. 

Angabcn nicht noiigj 


Siaatsancehoriiikeit (Siaati: 
IT 


Sitz oder Wohnsitz (Staat): 
IT 


Diese Person ist Anniclder j 1 Besiim- j | alle Bestimmuncssiaaien mil Ausnahmc ^ nur die Vereinigten | 1 die im Zusatzield 

fiir fol''ende Siaaien* | | mun^s^aaien | | dcr Vcrcinigien'Staaicn von Amcrika A Siaaicn von Amerika I I angegebcncn Sraaien 


Name und Anschrin: (Famiiiennamc. I'oniame: bci jurisiischen Pcrsonen volbidndigc amilicne Bezeidunmg. 
■ Bci der Anschrifi sind die Posileiizahl und dcr ,\'ame dcs Slaais anzugcbcn. Dcr in dicscm Feld in der 
Anschrifi an^eg'ebcne Siaai isi der Staat dcs Sitzes odcr li'ohnsiizcs dcs Anmeldcrs. sofern nachsiehend kcin 
Siaai dcs Sitzcs oder Wuhnsiizcs angc^ebcn isi.) 


Diese Person ist: 

1 1 nur Anmelder - 

1 1 Anmelder und Erfinder 

j 1 nur Erfinder (iVird dieses Kdstchen 

' 1 angekreuzt, so sind die nachstehenden 

Angaben nicht notig.) 


Staatsangehorigkeit (Staat): 


Sitz oder Wohnsitz (Staat): 


Diese Person ist Anmelder j 1 alle Bestim- 1 1 alle Bcsiimmungsstaaien mil Ausnahmc rT~| nur die Vcrcinig;ten * 1 | die im Zusatzfeld 

fur folgende Staaten: | | mungsstaaien | | der Vereinigten Siaaten von Amerika 1 1 Siaaien von Amcrika | j angegebenen Staaien 


Name und Anschrift: (Familienname. Vomame; beijuristischen Personen voUstdndige amtlicbe Beieichnung. 
Bei der Anschrifi sind die Postleiiiahl und der Name des Staats anzugeben. Der in diesem Feld in der 
Anschrift angegebene Staat ist der Staat dcs Sitzes oder Wohnsitzes des Anmelders, sofern nachsiehend kein 
Staat des Sitzes oder IVohnsitzes angegeben ist.) 


Diese Person ist: 
1 1 nur Anmelder 

1 1 Anmelder und Erfinder 

1 1 nur Erfinder (Wird dieses Kasichen 

1 1 angekreuzt. so sind die nachstehenden 

Angaben nicht notig.) 


Staatsangehdrigkeit (Staat): 


Sitz Oder Wohnsitz (Staat): 


Diese Person isi Anmelder i 1 alle Bcsiim- j | alle Bcsiimmungssiaaien mil Ausnahmc | | nur die Vereinigten 1 1 die im Zusatzfeld 

fiir folgende Siaaten: | | mungsstaaien | | der Vereinigten Staaten von Amerika 1 1 Siaaten von Amcrika 1 1 angegebenen Siaaten 


1 [ Weitere Anmelder und/oder (weiiere) Erfinder sind auf eincm zusatzlichen Fonsetzungsblan angegeben. 



Formblan PCT/RO/101 (Fonsetzungsblan) (Juli 1998; Nachdruck Januar 2000) Siehe Anmerkungcn :u diesem Amragsformular 



Dlan Nr. 3. 



Fild Nr. V BESTI.MMUNG VON STAATEN 



Die folgcndcn Bcsiimmungcn nach Rcgcl 4.9 Absaiz'a wcrdcn hicnnii vorgcnommcn (hinc die cMspn'vhvndcn Kasuhcn ankrcuzcn: tw-nh^stcns cin Kashkvn mufi 
an^ckrcuzt wcrdcn}: " . - 

Regiunales Patcni 

□ AP ARIPO-Patcnt: CH Ghana. GM Gambia, KE Kcnia. LS Lesotho, MW Malawi. SD Sudan. SL Sierra Leone. 

SZ Sw-asiland. TZ Vcreinictc Republik Tansania. UG Uganda, ZW Simbabwc und jcdcr wcitcre Siaat. dcr Venragsstaat dcs 
Harare-Protokolls und des Ptr ist 

n EA Eurasisches Patent: AM Armcnien. AZ Ascrbaidschan, BV Belarus, KG ICirgisistan. KZ Kasachstan. MD Republik 
Moldau, RU Russische Fdderaiion.TJ Tadschikisian,TM Turkmenistan und jeder wcitcre Staai, dcr Vertragsstaat des Eurasischen 
Paieniubcreinkommcns und des PCT ist - . • 

El EP Europaisches Patent: AT Osterreich, BE Belgien, CH und LI Schweiz und Liechtenstein. CY ZN7)ern, 
DE Dcutschland DK Danemark, ES Spanien, FI Finnland, PR Frankreich, GB Vereinictes Konigrcich, GR Gnechenland, 
IE Irland. IT Italien, LU Luxemburg, MC Monaco, NL Niederlande, PT Portugal. SE Schweden und jeder wciiere Staat, 
der Vertragsstaat des Europaischen Paten tubere in kom mens und des PCT ist 



jeder' 

Mird. blue auf dcr gcpunklcien Linic angebcn) . . . .• • • • • 

Nationales Patent (faUs cine andere Schuizrechtsart oder cin sonsiiges Verfahren gewwischi wird. bitte auf dcr gcpimheien Linie angeben): 

□ AE Vereinigie Arabische Emirate □ LR Liberia - ■ 

□ AL Albanien □ LS Lesotho- *. • • 

□ AM Armenien □ LT Litauen 

□ AT Osierreich □ LU Luxemburg 

[g AU Austral ien - • . • □ Leitland 

□ AZ Ascrbaidschan □ MA Marokko 

□ BA Bosnicn-Hcrzcgouina . □ MD Republik Moldau 

□ BB Barbados □ MG Madagaskar 

□ BG Bulgarien : -* □ .MK Die ehcmalige jugoslauische Republik 

[3 BR Brasilien Mazedonien 

□ BV . Belarus □ MN Mongolei 

[3 CA Kanada □ MW Malawi 

□ CH und LI Schweiz und Liechtenstein 0 MX Mexiko 

0 C.N China . . . □ NO Norwegen 

□ CR Costa Rica 13 NZ Neuseeland 

□ CU Ruba 0 PL Polen ' 

E CZ Tschechische Republik □ PT Portugal 

□ DE Deutschland □ RO Rumanien 

□ DK Danemark S RU Russische Federation 

□ DM • Dominica □ SD Sudan 

□ EE Esiland * □ SE Schweden 

□ ES Spanien : . . . □ SG Singapur 

□ FI Finnland □ SI Slowenien 

□ GB Vereinigtes. Konigrcich □ SK Slowakci 

□ GD Grenada □ SL Sierra Leone 

□ GE Georgicn □ TJ Tadschikistan 

□ GH Ghana . . .; □ TM Turkmenistan 

□ GM Gambia S TR Turkei 

□ HR Kroatien □ TT Trinidad und Tobago 

S HU Ungam □ TZ Vereinigte Republik Tansania 

□ ID Indonesien . . " □ UA Ukraine 

0 IL Israel\ , □ UG Uganda \ . , : 

0 IN Indien US Vereinigte Staaten von Amerika 

□ IS Island , . . . • 

0 JP Japan i . □ UZ Usbekistan- . .' 

□ KE Kenia □ VN Vietnam 

□ KG Kirgisistan . . . . : * • • D YU Jugoslawien 

□ KP Demokratische Volksrepublik Korea . H ZA Sudafrika 

; . . : □ ZW Simbabwc 

(2 KR Republik Korea Kastchen fiir die Bestimmung von Staaten , die dem PCT nach der 

□ KZ Kasachstan Veroffentlichung dieses Formblatts beigetrcten sind: 

□ LC Saint Lucia * □ ." • 

□ LK Sri Lanka □ 

Erklarung bzgL vorsorglicher Bestimmungen: Zusattlich zu den oben gcnannten Bestimmuhgcn nimmt dcr Anmelder nach Regel 4.9 
Absatz b auch alle anderen nach dem PCT zuTassigen Bestimmungen vor mit Ausnahme der im Zusatzfeld genannten Bestimmungen, die 
von dieser Erklarung ausgenommen sind. Dcr Anmelder erklart, daB diese zusatzlichen Bestimmungen unter dem Vorbehalt einer 
Bestatigung stehen und jede zusatzliche Bestimmung, die vor Ablauf von 1 5 Monaten ab dem Prioritatsdatum nicht bestatigt wurde, nach 
Ablauf dieser Frist als vom Anmelder zuruckgenommen gilt. (Die Bestatigung (einschliefilich der Gebuhren) mufi beim Anmeldeamt 

innerhalb der Frist von 1 5 Monaten eingehen.) • 



Formblan PCT/RO/101 (Blatt 2) (Januar 2000) Siehe Anmerkungen zu diesem Antragsformular 



Blaii Nr. 



I clil Nr. M PKIOKH ATSANSPRUCII 



I I Wciicrc Prioriiaisanspruciic siiid im ZuK:ii7icld :tni:ct!chL-n. 



Anmcldcdatuni 
dcr friihcrcn Anniclduni: 
f7V/i.' Monat.Mihrf 



Zcilcd) 

22. Juli 1999 

(22.07.1999) 



Aktcnzcichcn 
dcr friihcrcn Anmclduim 



9917290.0 



I si die friihcrc .Anniclduni: cine: 



nationalc Annicldung: 
Staai 



regional c Anniclduni;:* 
rciiionalcs .Anil 



GB 



inicrnaiionalc .Anmcldunt; 
.Anmcidcami 



Zcilc(2) 



Zci)c(3) 



4nnichittnc^(fn) bet 



□ Das Anmeldcami wird crsuchi. cine beclaubicie Abschrifi dcr obcn in der (den) Zeile(n) ; — — 
bczeichneien fruht-rcn Anmcldunaten) zu crsicllen und dcm iniernalionalen Biiro zu ubcrmiucln ^'/.•»// .a://.^ du- jnthcrc Anmcu 
(/cm Ami t'in»cri'ichl worJcii ixi(sind). das fur die Zwcckc dicscr intcrnationalcn Anmeldun^ Anmeldcami ist) 
* Fath xich hci dcr fmhercn Aiwicldmvz urn vine ARIPO-Anmcldun^ handelr. so muJS in dem Zusatzfeld mindcsicns cin Slaai angegebai sverdai. da 
SUi'^licdstact der Pariscr Verbandsubercinkunjt zum Scmtiz des scu erblichcn £ii:cniums isi und _fur den dw jnuwrc Anmeldimii em»ereicii: »n/rjt-. 



Fcid .Nr. VII INTERN-ATIONALE RECHERCHE.NBEHQRDE 



Wahl dcr iniernalionalen Rccherchenbehiirde (ISA) 

(falls zwci odcr mehr als z\x'ci inicrnaiionalc Rcchcrchcn- 
heiiordcn fur die Ausfiihrung dcr intcrnationalcn Recherche 
zusidndi^ sind. gcheti Sic die von Ihncn ^ewdhltc Behordc an: 
der ZweibiK'hstabcn'Codc kann bcmitzt wcrden): 

ISA / 



Anirag auf Nutzung der Er<>cbnissc cincr frulicren Recherche; Bczu**nahnic auf diese 
fruhcrc Recherche (tails cinefruherc Recherche hci dcr intcrnationalcn Rechcrchenhehorde 
beaniragtodcr von ihr durchgcfuhrt warden ist): 

Datum (Tas/hionat/Jahr) .Aktenzcichen Siaat toder regionales Amtf 



FcldNr.VIlI KONTROLLISTE; E1NREICHUNGSSPR.ACHE 



Diese inicrnaiionale Anmcldung emhali 
die folgcnde .Anzahl von Blattcrn: 

Anirag : 4 

Beschreibuni: (ohnc 
Sequenzprotokollieii ) 

.Anspruche 

Zusamm en lassun g 

Zcichnuncen 



Sequenzproiokollieil 
der Beschreihunu 



Blatizahl insgcsamt 



: 17 



Dieser internaiionalen Anmeldungliegcn die nachstehend angckreuzien Unierlagenbci: 

1. g] Elan fur die Gebiihrenberechnung 

2. □ Gesondeneunterzeichneie Vollmacht 

3. g] Kopie der ailgemeinen Vollmacht; Aktenzeichen ( falls vorhanden): 40874 

4. □ .Begriindunc fur das Fehlen einer Unterschrift 

5. □ Prioniatsbeleg(e), in Feld Nr. VI durch 

folgende Zeilennummer gekennzeichnet: 

6. □ Obersetzunc der internationalen .Anmeldung in die folgende Sprache: 

7. Q Gssondene .\ngaben zu hinierlegien Mikroorganismen odcr andcrem biologischen Malarial 
S. □ Protokoll der Nucl'eotid- und/'oder .Aminosauresequenzcn in computerlesbarer Form 
9. □ Sonsiige {eitizeln aujjiiht'eu): 



Abbildunj: dcr Zeichnungcn. die 
mil der Zusammenfassuii; 



vtfrofTenilichi werden soli rNr.H 



1 



Sprache, in der die 

iniernationale Anmeldung (jgy^g^h 

eingereicht wird: 



Feld Nr. IX UNTERSCHRIFT DES .ANMELDERS ODER PES ANWALTS 



Der Name jeder uiueneichnenden Person ist neben der Unterschrift zu wiederholen, und es ist anzugeben. sofern sich dies nicht eiiideuiig 
Gus dem Anirag crgibi, in welcher Eigenschaft die Person unterzeichnet. 



"^y.^x.^.,^ Schmidt. Werner 



Gaviraghi. Giovanni 



Berthold, Achim 
Muller, Walter 



- Vom Anmeldeamt auszufullen . 



1. Datum des tatsachlichen Eingangs dieser 
internationalen Anmeldung: 



3. Geandertes Eingangsdatum aufgnind nachiraglich, jedoch 
firistgerecht eingegangener Unterlagen oder Zeichnungen 
zur VervollstanBigung dieser internationalen Anmeldxmg: 



4. Datum des fristgerechten Eingangs der angeforderten 
Richtigstellungen nach Anikel 1 1(2) PCT: 



2. Zeichnungen 

□ einge- 
gangen: 



□ 



nicht ein- 
gegangen: 



5. Internationale Recherchenbehorde 
(falls zwei oder mehr znstdndig sind) : 



ISA/ 



6. I I Ubermittlunc des Recherchen exemplars bis zur 
I I Zahlung der^Recherchengebiihr aufgeschoben 



. Vom Internationalen Buro auszufullen . 



Datum des Eingangs des Aktenexemplars 
beim Internationalen Buro: 



FormblattPCT/RO/101 (letztes Blatt) (Juli 1998; Nachdnick Juli 1999) 



Siehe Annierkungen zu diesem Antragsformular 



Dic.w iiUn isi nich! Tcil unci zcihit nichi ais lilau tier imcnwtiomtlcn Aunichlini*: 



PCT 



BLATT FUR DIE GEBCIIRENBERECHNUNG 
Aiihaii<! ziim Aiitraj* 



Akienzcichcn dcs Anmcldcrs 

(dcr Anw-nlis 1999/121 WO 



Vim Anmcliic:imi iiuszufulk-n 



Intcrnaiionalcs Aktciizcichcn 



Eingangssiempel des Anmcldeanits 



Annie I dor 



LTS Lohmann Therapie-Sysleme AG 



BERECHNUNG DER VORGESCHRIEBENEN GEBUHREN 

i. Obermittlungsgebuhr 



€ 102.- 



€945.- 



RECHERCHENGEBUHR 

Die intcrnaiionale Recherche ist durchzufuhrcn von 

iS'md :«v/ odsr mehr Inicnwiioimic Rccherchcnhclwrtlcn fur die inicnwiionalc Recherche zustaiidig. 
is: dcr Name dcr Bvhorde anzugehen. die die imeniaiionak Recherche durchwhrcn soil.) 

INTERNATIONALE GEBUHR 



Grundpehiihr 

Dij in:cn"ia:ionak- Anmclduni: critiuili 



umiafii cic crsicn 3U Biiincr 



Blancr. 
€ 409,- 



bl 



£ Q . 



Zusatzblattuebiihr 



Anzahl dcr Biancr 
iibcr 30 

Addieren Sie die in Feld bl und b2 eingerraiiencn 
Bcuaue. und iragen Sic die Summe in Feld B ein 



€ 409.- 



Bcstimmungsgebiihren 
Die intemaiionale Anmcldung enthalt 
8 X ^ 88.- 



18 



Besiimniungsgcbiihr 



Bcsiimmungen. 
• = I € 704.- 



Anzahl der zu zahlcndcn 

licsiimmuncsyebiihrcn ima.xinta! Sf 
Addieren Sie die in Feld B und D einueiragenen 

Betraiie, und iragen Sie die Sunime in Feld I ein • . - - 

(Amicilcr aus cini^cn S:,:r.cn hahai Aiisprjch uuf cine ErmaBinuiig dcr interna iionalcn Gehuhr urn 7}%. 
Hci dcr AmicUcr hJer habcn allc Annieldcn ciitcn iolchcn Anspmch. so bcirap dcr in FcU I cmzuiragcnde 
Gcijmibctra^ 2':% dcr Summe dcr in Feld B und D cin^etra^enm Bcirage./ 

. GEBUHR FUR PRIORITATSBELEG (ggP 

GESAMTBETR.AG DER ZU ZAHLENDEN GEBOHREN 

Addieren Sie die in Feldern T, S, I und P eingerragenen Betr^ge, 

und trasen Sie die Summe in das nebensiehende Feld ein 



€ 1113>- 



€2160.- 



INSGESAMT 



I I Die Bestimmungsgebuhren werden jetzt noch nicht gezahlt. 



ZAHLUNGSWEISE 

I I Abbuchungsauftrag (siehe unten) Bankwechsel 

[IF] Scheck Barzahlung 

I I Postanweisung Gebuhrenmarken 



I I Kupons 

I I Sonstige (einzeln angeben): 



ABBUCHUNGSAUFTRAG (diese Zahlungsweise gib! es nicht bei alien Anmeldedmteni) 



Das Anmeldeami/ 



□ 
□ 

□ 



wird beauftragt, den vorstehend angegebenen Gesamtbetrag der Gebiihren von meinem laufenden Konro 
abzubuchen. 

(dieses Kastchen darfnur angekreuzt werden, wenn die Vorschriften dcs Anmeldeamts uber laufendc 
Koiuen dieses Verfahren erlauben) wird beauftragt, Fehlbetrage Oder Uberzahlungen des vorstehend 
angegebenen Gesamtbetrags der Gebiihren meinem laufenden Konto zu belasten bzw. gutzuschreiben. 

w-ird beauftragt, die Gebiihr fiir die Ausstellung des Prioriiatsbelegs und seine Ubermiiilung an das 
Internationale Biiro der WIPO von meinem laufenden. Konto abzubuchen. 



Konionummer. 



Datum (Tag/MonaiUahr) 



Unterschrift 



Formblatt PCT/'RO/lOl (Anhang) (Januar 2000) 



Siehe Anmerkungcn zum Blatt fur die Gebuhrenbercchnung 



PA 



^Sh" COOPERATION TREATY 

PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Appiicanf s or agenf s file reference 
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TRANSDERMAL THERAPEUTIC SYSTEM FOR ADMINISTERING A CALCIUM ANTAGONIST 



Description 

5 The present invention relates to a transdermal therapeutic system for the therapeutic 
administration of calcium antagonists of the dihydropyridine type, to a process for its 
preparation and to its use in medicine. 

Calcium antagonists of the dihydropyridine type are compounds which influence the 
1 0 inflow of calcium ions into cells in particular into the cells of smooth muscles. Such 
compounds of the dihydropyridine type have been described, for example, in U.S. 
patent 3,799,934, U.S. patent 3,644,627. U.S. patent 4,264,61 1, and U.S. patent 
4,801 ,599, which patents are incorporated by reference. 

1 5 Calcium antagonists of the dihydropyridine type include, for example (without in any 
way limiting the scope of the invention),' amiodipine. felodipine, isradipine. lacidipine, 
nicardipine, nifedipine, nilvadipine, nimodipine, nisoldipine. and nitrendipine. 

Diethyl (E)-4-[2-[(tert-butyicarbonyl)vinyl]phenyl-1,4-dihydro-2,5-dimethylpyridine-3.5 
20 dicarboxylate (Lacidipine) is one of the preferred compounds of the dihydropyridine 
type. Lacidipine, which is described in British patent No. 2164336, is a potent long 
acting calcium antagonist which is particularly useful for treating hypertension. The 
compound may also be useful for the treatment of other cardiovascular disorders 
including atherosclerosis, peripheral vascular disease, ischaemic heart disease and 
25 congestive heart failure. 

Nifedipine, which is described in U.S. patent 3,644,627, is another preferred calcium 
antagonists of the dihydropyridine type. 

30 Transdermal drug delivery systems provide a means for obtaining a high degree of 
control of drug concentration in the blood over a specified time period. Many systems 
have been developed and used to deliver drugs transdermally. It is however widely 
recognised that in general it is not possible to predict which particular systems will 
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provide a satisfactory delivery system with a specific drug substance if that has not 
previously been adminstered by that route. 

We have now found that calcium antagonists of the dihydropyridine type may be 
5 advantageously administered transdermally from a drug reservoir containing a 
solution comprising a calcium antagonist of the dihydropyridine type and at least one 
skin permeation enhancer. 

Thus in one aspect the present invention provides a transdermal therapeutic system 
0 (hereinafter TTS) for administering calcium antagonists of the dihydropyridine type 
which comprises (a) a backing layer, which defines the upper surface of the device (b) 
a drug reservoir containing a solution comprising a calcium antagonist of the 
dihydropyridine type and at least one skin permeation enhancer, (c) a membrane to 
control the release of the active ingredient, (d) a pressure sensitive adhesive layer for 
5 attaching the system to the skin and, if necessary, a release liner on the outer face of 
the adhesive layer wherein the said backing layer and said membrane are connected 
together to form the drug reservoir. 

In a further aspect the present invention provides for the use of calcium antagonists of 
the dihydropyridine type for the manufacture of a TTS for administration of calcium 
antagonists of the dihydropyridine type through a pre-determined area of intact skin 
for the treatment of cardiovascular disorders including hypertension. 

In a preferred embodiment, the present invention provides a TTS for administering 
calcium antagonists of the dihydropyridine type, especially lacidipine or nifedipine, in 
the form of skin patch. 

Figure 1 of the accompanying drawings gives a schematic section of a transdermal 
therapeutic system according to the invention. 

Figure 2 of the accompanying drawings gives a top view of a transdermal therapeutic 
system according to the invention prior to fill and sealing. 



For a therapeutic transdermal system according to the invention the backing layer (1) 
is preferably made of a sheet or a film of a flexible material that is substantially 
impermeable to the solution of the calcium antagonist of the dihydropyridine type. The 
layer is preferably of the order of 50 - 200 iim in thickness and may be optionally 
5 pigmented. Conveniently the backing layer (1 ) is heat seaiable to the control 
membrane (3). 

The layer (I) is preferably of a material that permits the device to follow^ the contours 
of the skin and be worn comfortably on areas of the skin such as joints of flexure. 
10 Examples of flexible polymers useful for the backing layer include polyethylene, 
polypropylene, polyesters and the like, which may be provided as films or laminates. 
A preferred flexible polymer is a laminate consisting of pigmented polyethylene 
aluminium vapour coated polyester and a medium density polyethylene or ethylene 
vinyl acetate heat seal layer available from 3M™ under the trade mark Scotchpack 

15 ™iooa 

The solution comprising a calcium antagonist of the dihydropyridine type and at least 
one skin permeation enhancer may be in a liquid, semisolid or thixotropic form and is 
contained within the drug reservoir (2). 

20 

A suitable amount of a calcium antagonist of the dihydropyridine type present in the 
solution is within the range 1 - 20 % e.g. 1 - 10 % by weight of the total solution. 

Examples of suitable solvents for preparing the solution of a calcium antagonist of the 
25 dihydropyridine type include an alkanol e.g. ethanol, propanol or isopropanol or N- 
methyl-2-pyrrolidinone or mixtures thereof e.g. ethanol and N-methyl-2-pyrrolidinone. 

Example of suitable skin permeation enhancers of this invention include saturated 
and unsaturated fatty acid esters, alcohols such as ethanol, propanol, isopropanol, n- 
30 decyl alcohol, etc, pyrrolidone derivatives (i.e. N-methyl-2- pyrrolidone) or (+)1- 
methyI-4-(1-methylethenyl)cyclohexene: ((+) limonene). 
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Conveniently fatty acid ester enhancers include esters of carboxylic acids containing 
from Ceto Cie carbon atoms. Prefen-ed are those esters derived from palmitic acid, 
steric acid or lauric acid. 

Conveniently fatty acid esters for use in the invention include fatty acid esters 
5 poiyhydroxy alcohols such as sorbitol, glycerol or propylenglycoL Particularly 
preferred are fatty acids esters include those derived from sorbitol and of those 
sorbitan palmitate (Span™40) is particularly preferred. 

Use of combinations of two or more of the skin permeation enhancer compounds may 
10 frequently result in superior results, such as greater transdermal absorption. Thus it 
has been found that a mixture of ethanol. N-methyl-2-pyrrolidone and sorbitan 
palmitate (Span™ 40) is a preferred skin permeation enhancing mixture. 

The amount of ethanol present is conveniently within the range 10-60 % e.g. 30 - 
15 40 % by weight of the total reservoir solution. The amount of Span™ 40 is 

conveniently within the range 0.5 - 6.0 % e.g. 1 - 5 % of the total reservoir solution. 
The amount of N-methyl-2-pyrrolidone present is conveniently within the range 20 - 
70 % e.g. 40 - 70 % by weight of the total reservoir solution. 

20 A particularly preferred reservoir solution of the invention contains 3 - 5 % e.g. 4 % 
of a calcium antagonist of the dihydropyridine type, such as lacidipine, 30 • 40 % e.g. 
36.5 % of ethanol, 3 to 5 % e.g. 3.5 % of Span™ 40. and 50 - 60 % e.g. 55 % of N- 
methyl-2-pyrrolidone by weight of the total solution. 

25 The solution comprising a calcium antagonist of the dihydropyridine type with one or 
more skin permeation enhancers forms a further aspect of the invention. This 
solution may be prepared by dissolving the calcium antagonist of the dihydropyridine 
type in a solution of the enhancers and the solvents using conventional procedures. 

30 The membrane (3) to control the release of the calcium antagonist of the 

dihydropyridine type is a thin, flexible uniformly microporous, flat sheet membrane 
which provides a constant rate of drug release independent of time or of the amount 
of the active ingredient that remains in the reservoir. A preferred membrane is a flat 



known under the Trade Mark Celgard™ 2400 or Celgard™ 2500, available from 
Hoechst Celanese. Celgard™ 2400 is the preferred membrane. Other suitable 
membranes include a microporus polyethylene membrane Solupor™ or an EVA 
membrane e.g. Co Tran™: 

5 

The contact adhesive layer (4) is a pressure-sensitive adhesive suitable for long term 
skin contact. It must also be physically and chemically compatible vi^ith the calcium 
antagonist of the dihydropyridine type and the vehicles employed. Further active 
ingredients must be soluble in the adhesive, so that the drug does not partition into 
10 the backing layer, but will partition into the skin. Conveniently the contact adhesive 
layer also adheres to the membrane (3). 

Suitable adhesives include silicones, polyisobutylenes, poiyacrilates, polyuretanes, 
plasticized ethylene, vinylacetate co-polymers, polystyrene-isoprene copolymer and a 
15 mixture thereof. Presently preferred contact adhesives are polyacrylates, silicones 
and polyurethanes. 

Particularly preferred are the amine resistant silicone based pressure sensitive 
adhesives such as BIO-PSA Q7-4301, available from the Dow Corning Corp. 

20 

The release liner (5) is a disposable element which serves only to protect the 
adhesive layer prior to application to the skin. Typically, the release liner is formed 
from a material impermeable to the drug, vehicle, and adhesives and which is easily 
stripped from the contact adhesive. 

25 

Release liners are typically treated with silicone or fluorocarbons. A fluoro coated 
polyester film under .the Trade Mark Scotchpatch™ 1022 available from 3M is 
particularly preferred. 

30 In a further aspect of the invention provides a method for administering a calcium 
antagonist of the dihydropyridine type to a pre-determined area of intact skin, over 
defined time period and at an administration rate to reach and maintain an effective 
therapeutic dose of the calcium antagonist of the dihydropyridine type for the control 
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of hypertension and other cardiovascular diseases. In order to reach the effective 
blood levels of the drug a preferred rate of administration is between 0.1 to 2 jig/hr, 
more preferably in the range of 0.4 to 0.6 ^ig/hr. through a skin area of 2.0 to 90 cm^. 
more preferably 10 to 40 cm^. The amount of the dmg delivered into the skin may be 
5 controlled by a number of factors, including skin patch size, degree of initial drug 
loading, the choice of skin permeation enhancers and the control release membrane. 

The efficacy of the transdermal therapeutic system to deliver the calcium antagonist 
of the dihydropyridine type at the required rate and over the required time scale can 
10 be determined using conventional in vitro and in vivo test procedures. Thus for 
example using the in vitro procedure that is described by Franz J. T. Journal of 

Investigative Dermatology 64(3) 1 90 - 5 1 975. 

The present invention also provides a process for the production of the transdermal 
1 5 therapeutic system according to the invention which comprises the following steps: 

a) coating the release liner (5) with the adhesive layer (4) v^hich is then laminated 
with the control membrane (3); 

b) securing the backing layer (1) to the control membrane (3) by means of a seal (7) 
so as to obtain the sachet (8) having an opening (6); 

20 c) filling the reservoir (2) in the sachet (8) via the opening (6) with a solution 

comprising a calcium antagonist of the dihydropyridine type and at least one skin 
permeation enhancer and then sealing the opening (6); 

In the preparation of the open reservoir sachet (8) it is convenient to use the backing 
25 layer (1 ) and the laminate comprising members (3). (4) and (5) in sheet form and 
when the said backing layer is sealed to the said laminate then the sachet (8) of the 
desired size and shape can be stamped or punched out either simultaneously with its 
formation or in a subsequent operation. 

30 The individual TTS can be sealed into an appropriate packaging material using 
standard methods in the art. A convenient packaging material for use comprises a 
laminate of paper, polymer (i.e. polyethylene) and aluminium film. An example of a 
suitable means to seal the individual TTS into the appropriate packaging material is a 



The example presented below serves to illustrate the invention without in any way 
limiting its scope: 

Example 1 

5 

a) Preparation of the reservoir solution containing lacidipine - Dose per patch 

N-methyl pyrrolidone(1.12 g) and sorbitan palmitate (Span™ 40) (0.07 g) were added 
to ethanol (0.737 g) and the solution obtained was stirred for about 30 min. Lacidipine 
10 (80 mg) was then added under stirring to obtain a homogeneous solution. 

b) Preparation of the Transdermal Therapeutic System (TTS) 

A solution of the silicone adhesive (4) [BIO-PSA Q7-4301: silicone resin, amine 
15 resistant, high tack 200 g/cm^] was coated onto the release liner (5) [Scotchpak® 

1022] . The control membrane (3) (Celgard® 2400) was then laminated to the dried 
• adhesive layer. The backing layer (1 ) (Scotchpak® 1006) was then secured to the 

control membrane with a heat seal (7) to form a sachet (8) having a drug reservoir (2) 

connected to an opening (6). The drug reservoir (2) is then filled with the solution 
20 comprising lacidipine and at least one skin permeation enhancer via the opening (6) 

which is then heat sealed. 

The patches of the following examples were prepared in an analogpus manner 

25 

Example 2 

Preparation of the reservoir solution containing nifedipine- Dose per patch 

30 (+)-Limonene (0.37 g) was added to ethanol (1.60 g) and the solution obtained was 
stirred. Nifedipine (36 mg) was then added under stirring to obtain a homogeneous 
solution. 
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Example 3 

Preparation of the reservoir solution containing nifedipine- Dose per patch 

5 N-methyl pyrrolidone(1.12 g) and sorbitan palmitate (Span"^ 40) (0.07 g) were added 
to ethanol (0.737 g) and the solution obtained was stirred for about 30 min. Nifedipine 
(82 mg) was then added under stirring to obtain a homogeneous solution. 



A transdermal therapeutic system for administering a calcium antagonist of the 
dihydropyridine type which comprises (a) a backing layer, which defines the 
upper surface of the device, (b) a drug reservoir containing a solution 
comprising a calcium antagonist of the dihydropyridine type and at least one 
skin permeation enhancer, (c) a membrane to control the release of the active 
ingredient, (d) a pressure sensitive adhesive layer for attaching the system to 
the skin and, if necessary, a release liner on the outer face of the adhesive 
layer wherein the said backing layer and said membrane are connected 
together to form the drug reservoir. 

A transdermal therapeutic system as claimed in claim 1 wherein the solution in 
the drug reservoir comprises a calcium antagonist of the dihydropyridine type, 
ethanol, N-methyl-2-pyrrolidinone and sorbitan palminate (Span™ 40). 

A transdermal therapeutic system as claimed in claim 2 wherein the solution 
comprises a calcium antagonist of the dihydropyridine type 3-5 %, ethanol 30 
- 40 %, sorbitan paimitate 3 -5 % and N-methyl-2-pyrrolidinone 50 - 60 % by 
weight of the total solution. 

A transdermal therapeutic system as claimed in any of claims 1 to 3 in the form 
of skin patch. 

A transdermal therapeutic system as claimed in any of claims 1-to 4 in which 
the calcium antagonist of the dihydropyridine type is selected from the group 
consisting of amiodipine, felodipine, isradipine, lacidipine, nicardipine, 
nifedipine, nilvadipine, nimodipine. nisoldipine, and nitrendipine. 

A transdermal therapeutic system as claimed in any of claims 1 to 5 in which 
the calcium antagonist of the dihydropyridine type is lacidipine. 

A transdermal therapeutic system as claimed in any of claims 1 to 5 in which 
the calcium antagonist of the dihydropyridine type is nifedipine. 
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8. A transdermal therapeutic system essentially as described in the Examples. 

9. The use of a calcium antagonist of the dihydropyridine type for the manufacture 
of a transdermal therapeutic system as claimed in any of claims 1 to 8 for 
administration of a calcium antagonist of the dihydropyridine type through a 
pre-determined area of intact skin for the treatment of cardiovascular disorders 
including hypertension. 



A method for administering a calcium antagonist of the dihydropyridine type 
through a pre-determined area of intact skin and at an administration rate such 
as to reach and maintain an effective therapeutic dose of a calcium antagonist 
of the dihydropyridine type for the control of hypertension and other 
cardiovascular diseases which comprises applying to the skin a transdermal 
therapeutic system as claimed in any of claims 1 to 8. 

A solution which is suitable for use in a transdermal therapeutic system as 
claimed in any of claims 1 to 8 which comprises a calcium antagonist of the 
dihydropyridine type and at least one skin permeation enhancer. 

20 12. A solution as claimed in claim 1 1 which comprises a calcium antagonist of the 
dihydropyridine type, ethanol. N-methyl-2-pyrrolidinone and sorbitan palmitate. 

1 3. A solution as claimed in claim 1 1 which comprises a calcium antagonist of the 
dihydropyridine type, ethanol and (+)-limonene. 

25 

14. A method of treating hypertension which comprises administering an effective 
amount of a calcium antagonist of the dihydropyridine type in a transdermal 
therapeutic system as claimed in any of claims 1 to 8. 
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1: schematic section of a TTS according to the invention 
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Fig, 2: top view of TTS according to the invention prior to filling and sealing 
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TRANSDERMAL THERAPEUTIC SYSTEM FOR ADMINISTERING A CALCIUM ANTAGONIST 



Description 



5 The present invention relates to a transdermal therapeutic system for the therapeutic 
administration of calcium antagonists of the dihydropyridine type, to a process for its 
preparation and to its use in medicine. 

Calcium antagonists of the dihydropyridine type are compounds which influence the 
10 inflow of calcium ions into cells in particular into the cells of smooth muscles. Such 
compounds of the dihydropyridine type have been described, for example, in U.S. 
patent 3,799,934, U.S. patent 3,644,627. U.S. patent 4.264,611. and U.S. patent 
4.801,599, which patents are incorporated by reference. 



15 Calcium antagonists of the dihydropyridine type include, for example (without in any 
way limiting the scope of the invention), amiodipine, felodipine. isradipine. lacidipine, 
nicardipine, nifedipine, nilvadipine, nimodipine, nisoldipine, and nitrendipine. 



Diethyl (E)-4-[2-[(tert-butylcarbonyl)vinyl]phenyl-1,4-dihydro-2,6-dimethylpyridine-3,5 
20 dicarboxylate (Lacidipine) is one of the preferred compounds of the dihydropyridine 
type, Lacidipine, which is described in British patent No. 2164336, is a potent long 
acting calcium antagonist which is particulariy useful for treating hypertension. The 
compound may also be useful for the treatment of other cardiovascular disorders 
including atherosclerosis, peripheral vascular disease, ischaemic heart disease and 
25 congestive heart failure. 

Nifedipine, which is described in U.S. patent 3,644,627. is another preferred calcium 
antagonists of the dihydropyridine type. 



30 Transdermal drug delivery systems provide a means for obtaining a high degree of 
control of drug concentration in the blood over a specified time period. Many systems 
have been developed and used to deliver drugs transdermally. It is however widely 
recognised that in general it is not possible to predict which particular systems will 
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Claims 



1. 

5 
10 

2. 

15 

3. 

20 

4. 

25 5. 
30 6. 



A transdermal therapeutic system for administering a calcium antagonist of the 
dihydropyridine type which comprises (a) a backing layer, which defines the 
upper surface of the device, (b) a drug reservoir containing a solution 
comprising a calcium antagonist of the dihydropyridine type and at least one 
skin permeation enhancer, (c) a membrane to control the release of the active 
ingredient, (d) a pressure sensitive adhesive layer for attaching the system to 
the skin and. if necessary, a release liner on the outer face of the adhesive 
layer vs^erein the said backing layer and said membrane are connected 
together to form the drug reservoir. 

A transdermal therapeutic system as claimed in claim 1 wherein the solution in 
the drug reservoir comprises a calcium antagonist of the dihydropyridine type, 
ethanol, N-methyl-2-pyrrolidinone and sorbitan palminate (Span™ 40). 

A transdermal therapeutic system as claimed in claim 2 wherein the solution 
comprises a calcium antagonist of the dihydropyridine type 3-5 %, ethanol 30 
- 40 %, sorbitan palmitate 3 - 5 % and N-methyl-2-pyrrolidinone 50 - 60 % by 
weight of the total solution. 

A transdermal therapeutic system as claimed in any of claims 1 to 3 in the form 
of skin patch. 

A transdermal therapeutic system as claimed in any of claims 1'to 4 in which 
the calcium antagonist of the dihydropyridine type is selected from the group 
consisting of amiodipine, felodipine, isradipine, lacidipine, nicardipine, 
nifedipine, nilvadipine, nimodipine, nisoldipine. and nitrendipine. 

A transdermal therapeutic system as claimed in any of claims 1 to 5 in which 
the calcium antagonist of the dihydropyridine type is lacidipine. 



A transdermal therapeutic system as claimed in any of claims 1 to 5 in which 
the calcium antagonist of the dihydropyridine type is nifedipine. 
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8. A transdermal therapeutic system essentially as described in the Examples. 

9. The use of a calcium antagonist of the dihydropyridine type for the manufacture 
of a transdermal therapeutic system as claimed in any of claims 1 to 8 for 
administration of a calcium antagonist of the dihydropyridine type through a 
pre-determined area of intact skin for the treatment of cardiovascular disorders 
including hypertension. 

10. A method for administering a calcium antagonist of the dihydropyridine type 
through a pre-determined area of intact skin and at an administration rate such 
as to reach and maintain an effective therapeutic dose of a calcium antagonist 
of the dihydropyridine type for the control of hypertension and other 
cardiovascular diseases which comprises applying to the skin a transdermal 
therapeutic system as claimed in any of claims 1 to 8. 

11. A solution which is suitable for use in a transdermal therapeutic system as 
claimed in any of claims 1 to 8 which comprises a calcium antagonist of the 
dihydropyridine type and at least one skin permeation enhancer. 

12. A solution as claimed in claim 1 1 which comprises a calcium antagonist of the 
dihydropyridine type, ethanol. N-methyl-2-pyrrolidinone and sorbitan palmitate. 

13. A solution as claimed in claim 1 1 which comprises a calcium antagonist of the 
dihydropyridine type, ethanol and (+)-limonene. 



14. 



A method of treating hypertension which comprises administering an effective 
amount of a calcium antagonist of the dihydropyridine type in a transdermal 
therapeutic system as claimed in any of claims 1 to 8. 



